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TITLE: TELEPHONE APPARATUS 



10 DESCRIPTION . 



15 The invention relates to telephone apparatus and more 

particularly to hand-held and the like telephone 
receivers, e.g. mobile telephones having a display screen 
and at least one loudspeaker. 

It is known from WO97/09854 to suggest driving the 
20 display screen of a laptop computer as a resonant panel 
loudspeaker, e.g. of the kind described in WO97/09842. 

It is also known to suggest driving the transparent 
face of a wristwatch to act as a buzzer or sounder i.e. to 
emit simple sound tones, e.g. to act as an alarm for the 
25 wearer of the wristwatch. 

It is among the objects of the invention to provide a 
telephone having a display screen comprising a transparent 
panel -form member which can be driven as a loudspeaker. 



I 
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e.g. to reproduce speech. 

According to the invention a telephone receiver or 
the like comprises a display screen, a resonant panel-form 
member, at least a portion of which is transparent and 
5 through which the display screen is visible and means 
exciting the panel -form member to resonate to act as an 
acoustic radiator, the exciter being disposed at an edge 
or margin of the panel -form member so as not to intrude 
into the said transparent portion. The telephone receiver 
10 may be a so-called mobile 'phone. 

The member may be rigid and may be of plastics, e.g. 
polystyrene, or may be of glass or other transparent 
material . 

More than one vibration exciter may be provided. The 
15 vibration exciters may be mounted in pairs to an edge or 
marginal portion of the panel -form member or other portion 
of the member outside its transparent portion. The drive 
means may be coupled directly to the panel -form member. 

The exciter (s) may be electrodynamic and may be 
20 inertial. Alternatively the exciter (s) may be piezo- 
electric. The exciter (s) may be resiliently mounted on a 
frame member, e.g. the casing of the telephone receiver. 
The panel -form member may be resiliently mounted on the 
frame along one or more edges. Thus the resilient 
2 5 mounting may extend along three adjacent edges and the 
exciter (s) may be provided on the fourth edge. 

The loudspeaker may be of the general kind described 
in International patent application number WO 97/09842. 
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Thus the loudspeaker may comprise a member capable of 
sustaining and propagating input vibrational energy by 
bending waves in at least one operative area extending 
transversely of thickness to have resonant mode vibration 
5 components distributed over said at least one area and 
having a vibration exciter mounted on said member to 
vibrate the member to cause it to resonate forming an 
acoustic radiator which provides an acoustic output when 
resonating - 

10 One or more marginal portions of the panel -form 

member may be clamped or restrained. The whole periphery 
of the panel -form member may be mechanically clamped. The 
panel -form member may be mounted in means enclosing a face 
of the panel -form member whereby acoustic radiation from 
I'B the said face is contained within the enclosure, in the 
manner of an infinite baffle loudspeaker. The casing of 
the telephone receiver may form the baffle. 

The panel -form member may form the face of a visual 
display unit or the like, e.g. the outer transparent 
20 protective surface of or over the visual display screen, 
e.g. liquid crystal display or plasma display, of the 
telephone. A polymer- film liquid crystal display may be 
bonded or otherwise mounted on the transparent panel -form 
member, whereby the loudspeaker and visual display 
25 functions are integrated. 

The invention is diagrammatically illustrated, by way 
of example, in the accompanying drawings, in which:- 

Figure 1 is a perspective view of a mobile telephone 
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having a keypad and a display screen, 

Figure 2 is a scrap cross-sectional view through the 
mobile 'phone of Figure 1. 

In the drawings a mobile telephone comprises a casing 
5 containing a radio transmitter and receiver, an aerial 
projecting from the casing for sending and receiving radio 
signals, a display screen mounted in the casing and a 
keypad in the casing adjacent to the display screen and 
through which the device is operated. 
10 As shown in Figure 2 the casing is formed with an 

aperture define by a surrounding peripheral lip below 
which is mounted a liquid crystal display (LCD) screen 
visible through a transparent protective cover in the form 
of a resonant panel -form member which covers the aperture 
15 and which is fixed, e.g. by adhesive means, in the casing 
along two or more, e.g. three edges by means of an 
interposed resilient suspension e.g. of foamed rubber 
strip. An inertial moving coil vibration exciter is 
mounted on the top edge of the transparent panel -form 
2 0 cover member to drive the panel to resonate to act as a 
loudspeaker. The exciter is mounted on a resilient 
suspension, e.g. of foamed rubber, fixed to the casing. 
The exciter is hidden behind the peripheral lip of the 
aperture in the casing and thus is invisible in use. The 
2 5 transparent panel -form member may be of polystyrene. 

It is intended that the loudspeaker may be used 
normally, i.e. with the loudspeaker placed adjacent the 
user»s ear for privacy, or with the volume raised as a 



5 



'hands free' telephone. 

A mechanical buzzer, i.e. a no- sound alert, may be 
incorporated in the loudspeaker. 

The invention thus provides a telephone or the like 
5 device in which a protective transparent cover over the 
display, or perhaps the display itself, is driven to act 
as a loudspeaker. 



